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BIOMECHANICAL MODELING OF THE DEADLIFT EXERCISE 
TO IMPROVE THE EFFICACY 
OF RESISTIVE EXERCISE MICROGRAVITY COUNTERMEASURES 
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Extended spaceflight typically results in the loss of muscular strength and bone density due to exposure to microgravity. ee Inverse Kinematics Results: Joint Angles for Different Loading Configurations paaL te 
Resistive exercise countermeasures have been developed to maintain musculoskeletal health during spaceflight. eee 

The Advanced Resistive Exercise Device (ARED)' is the “gold standard” of available devices; however, its footprint and volume 
are too large for use In Space capsules employed in exploration missions. 

The Hybrid Ultimate Lifting Kit (HULK) device, with its smaller footprint, is a prototype exercise device for exploration missions. 
This work models the deadlift exercise being performed on the HULK device using biomechanical simulation, with the 
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¢ Compare versions of deadlift model that include and exclude 
arms to determine the influence & utility of this model 
component 


¢ BIS Free EMG System: 16 wireless 
sensors placed according to 
http://seniam.org & Thought 
Technology Lid. surface EMG 
placement guide 


¢ Improve consistency of EMG data over different data 
collection sessions by standardizing maximum 
voluntary contraction (MVC) recording 

¢ Develop musculoskeletal model to better reflect human 


physiology 


¢ Improve EMG data collection methods & analysis to yield 
quantitative results 
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¢ Include more human subjects for a more 
representative and general data set 
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¢ DC component removal, rectify and 
envelop signal with RMS calculation 
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signals normalized to MVC Further develop deadlift model to include shoulder stability 
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